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(54) METAL OXIDE PARTICLE, METHOD FOR PRODUCING THE SAME, AND EXHAUST GAS 
CLEANING CATALYST 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide metal oxide 
particles having a plurality of useful properties in 
combination and useful for producing an exhaust gas 
cleaning catalyst; and to provide a method for producing 
the particles, and the exhaust gas cleaning catalyst for 
cleaning components in an exhaust gas. 
SOLUTION: The metal oxide particles are composed of a 

center part 1 containing a ceria-zirconia solid solution in ^/?^v^<>;'' 

a relatively large amount and an outer skin part ^f^ ,- 1 

containing a second metal oxide such as ceria or ^Oj^. //}: 

zirconia in a relatively large amount. The method for 

producing the same is also provided. The exhaust gas 

cleaning catalyst is obtained from the metal oxide 

particles. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.Thls document has been translated by computer. So the translation may not reflect the original precisely. 
2 shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A metallic oxide particle comprising: 
The central part containing comparatively many Seria zirconia solid solutions. 
An outer skin part containing comparatively many 2nd metallic oxide. 

[Claim 2] 

The metallic oxide particle according to claim 1 which said central part and said outer skin part become from two or more 
primary particles, respectively. 

[Claim 3] 

The metallic oxide particle according to claim 1 or 2 in which said 2nd metallic oxide is Seria. 
[Claim 4] 

The metallic oxide particle according to claim 1 or 2 in which said 2nd metallic oxide is zirconia. 
[Claim 5] 

The metallic oxide particle according to claim 3 or 4 in which said outer skin part contains further an oxide of at least one 
sort of metal chosen from a group which consists of alkaline-earth metals and rare earth. 
[Claim 6] 

An exhaust gas cleaning catalyst by which the metallic oxide particle according to any one of claims 1 to 5 comes to 
support the precious metals. 
[Claim 7] 

An exhaust gas cleaning catalyst by which the metallic oxide particle according to claim 3 comes to support platinum. 
[Claim 8] 

An exhaust gas cleaning catalyst by which the metallic oxide particle according to claim 4 comes to support rhodium. 

[Claim 9] 

Sol which contains at least a colloidal particle of the Seria zirconia solid solution and a colloidal particle of the 2nd metallic 
oxide which have an isoelectric point different, respectively is provided, 

pH of said sol is brought close to an isoelectric point of a colloidal particle of said Seria zirconia solid solution rather than 
an isoelectric point of a colloidal particle of said 2nd metallic oxide, and a colloidal particle of said Seria zirconia solid 
solution is made to condense. 

bringing pH of said sol close to an isoelectric point of a colloidal particle of said 2nd metallic oxide rather than an 
isoelectric point of a colloidal particle of said Seria zirconia solid solution, and making the circumference of a colloidal 
particle of said condensed Seria zirconia solid solution condense a colloidal particle of said 2nd metallic oxide ~ and 
An obtained aggregate is dried and calcinated, 

A manufacturing method of a metallic oxide particle characterized by comprising the following. 
The central part containing comparatively many ******s and Seria zirconia solid solutions. 
An outer skin part containing comparatively many 2nd metallic oxide. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the exhaust gas cleaning catalyst manufactured from a metallic oxide particle, a manufacturing 
method for the same, and this metallic oxide particle. 
[Background of the Invention] 
[0002] 

Although nitrogen oxides (NO^), carbon monoxide (CO), hydrocarbon (HC), etc. are contained in the exhaust gas from 
internal-combustion engines, such as an automobile engine, these substances are removable according to the exhaust 
gas cleaning catalyst which can return NO^, while oxidizing CO and HC. As a typical thing of an exhaust gas cleaning 
catalyst, the three way component catalyst etc. which made porous metal oxide carriers, such as gamma-alumina, support 
the precious metals, such as platinum (Pt). rhodium (Rh). and palladium (Pd), are known. 
[0003] 

Although this metallic-oxide carrier could be made from various materials. In order to obtain high surface area 
conventionally, it was common to have used alumina (aluminum203). However, in order to promote purification of exhaust 
gas in recent years using the chemical nature of a carrier. Using it is also proposed without combining other materials with 
various Sena {Ce02), zirconia (Zr02), titanium (Ti02). etc., combining alumina. 
[0004] 

For example, in order to absorb change of the oxygen density in exhaust gas and to heighten the exhaust gas cleaning 
capacity of a three way component catalyst, When the oxygen density in exhaust gas is high, occlusion of the oxygen is 
carried out, and using the material which has the oxygen occlusion ability (OSC ability) which emits oxygen when the 
oxygen density in exhaust gas is low as a carrier for an exhaust gas cleaning catalyst Is performed. It is [ which has OSC 
ability ] Seria which is typical as a material. 
[0005] 

In order for oxidation of CO and HC and reduction of NO^^ to advance efficiently by operation of a three way component 
catalyst, It is preferred to absorb change of the oxygen density in exhaust gas, and to maintain the oxygen density near 
theoretical air fuel ratio, since it is required for the air-fuel ratio of an internal-combustion engine to be theoretical air fuel 
ratio (SUTOIKI). in order that a three way component catalyst may demonstrate exhaust gas cleaning capacity. According 
to research in recent years, since compatibility of Seria with the precious metals it not only has OSC ability, but supported 
on it, especially platinum is strong, it Is found out that the grain growth (sintering) of these precious metals can be 

controlled. 
[0006] 

Thus, although Seria has desirable character about use by an exhaust gas cleaning catalyst, it may not have the heat 
resistance needed In this use. Therefore, the method of intercrystallizing Seria and zirconia and improving heat resistance 
is developed (for example, the patent documents 1 and two references). 
[0007] 

[Patent documents 1] JP.10-194742,A 
[Patent documents 2] JP.6-279027,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0008] 
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Although it is known that the solid solution which Seria and zirconia mixed uniformly has good OSC ability and heat 
resistance, depending on this composite metal oxide, prevention from sintering of the precious metals, such as platinum 
by Seria. may fully be unable to be performed. That is. since both Seria and zirconia exist in the surface of this composite 
metal oxide, some precious metals are not at the Seria portion, and may be supported by the zirconia portion, therefore 
sintering may not be prevented. 
[0009] 

When the Seria zirconia solid solution is used, rhodium is disorderiy supported on both Seria and zirconia, therefore a 
zirconia portion cannot be made to support It intensively, although it is known on the other hand that the rhodium 
supported by zirconia will demonstrate good catalyst performance. 
[0010] 

Therefore, the metallic oxide particle which can combine the OSC ability by the Seria zirconia solid solution, and the 
character of other metallic oxides like the prevention from sintering of the precious metals good in this invention, The 
manufacturing method of such a metallic oxide particle and the exhaust gas cleaning catalyst made from such a metallic 
oxide particle are provided. 
[Means for Solving the Problem] 
[0011] 

A metallic oxide particle of this invention has the central part containing comparatively many Seria zirconia solid solutions 
and an outer skin part containing comparatively many 2nd metallic oxide, and especially the central part and an outer skin 
part consist of two or more primary particles, respectively. 
[0012] 

According to the metallic oxide particle of this invention, it can attain combining OSC ability by the Seria zirconia solid 

solution of the central part, and character of a metallic oxide of an outer skin part. 

[0013] 

Expression "it contains comparatively mostly" used about a metallic oxide which the central part and an outer skin part 
contain is used about a molar fraction based on the total number of mols of metal in each of the central part and an outer 
skin part. Therefore, for example, "the central part containing comparatively many Seria zirconia solid solutions", It means 
that a molar fraction of cerium (Ce) which constitutes the Seria zirconia solid solution in the central part, and a zirconium 
(Zr) is higher than a molar fraction of this cerium in an outer skin part, and a zirconium. 
[0014] 

In one mode of a metallic oxide particle of this invention, the 2nd metallic oxide Is Seria. 
[0015] 

When according to this OSC ability can be provided by the Seria zirconia solid solution of the central part and this metallic 
oxide particle is made to support the precious metals, especially platinum, sintering of the precious metals can be 
prevented by Seria of an outer skin part. 
[0016] 

In one mode of a metallic oxide particle of this invention, the 2nd metallic oxide Is zirconia. . 
[0017] 

According to this. OSC ability can be provided by the Seria zirconia solid solution of the central part, and high heat 
resistance can be provided by zirconia of an outer skin part. When this metallic oxide particle is made to support rhodium, 
good catalyst performance can be provided with combination of zirconia of an outer skin part, and rhodium. 
[0018] 

In these metallic oxide particles containing comparatively many Seria or zirconia to an outer skin part, Based on the total 
number of mols of metal in a metallic oxide particle, molar fractions of cerium and a zirconium may be at least 85-mol %, 
especially at least 90-mol % and a twist, especially at least 95-mol% in total. 
[0019] 

In one mode of these metallic oxide particles included in an outer skin part comparatively mostly, Seria or zirconia. An 
outer skin part contains further an oxide of at least one sort of metal chosen from a group which consists of alkaline-earth 
metals and rare earth, especially yttrium oxide (Y2O3) besides Seria or zirconia. 

[0020] 

According to this, heat resistance and/or oxygen conductivity of an outer skin part are improved, and OSC ability by the 

Seria zirconia solid solution of the central part can be utilized good. 

[0021] 

As for an exhaust gas cleaning catalyst of this invention, a metallic oxide particle of this invention comes to support the 
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precious metals. 
[0022] 

According to the exhaust gas cleaning catalyst of this invention, it can have combining OSC ability by the Seria zirconia 
solid solution of the central part, and character of the precious metals supported by metallic oxide particle of an outer skin 

part. 

[0023] 

A metallic oxide particle of this invention whose 2nd metallic oxide is Seria comes to support platinum with one mode of an 

exhaust gas cleaning catalyst of this invention. 

[0024] 

According to this exhaust gas cleaning catalyst, OSC ability by the Seria zirconia solid solution of the central part and 

prevention from sintering of platinum by Seria of an outer skin part can be attained. 

[0025] 

A metallic oxide particle of this Invention whose 2nd metallic oxide is zirconia comes to support rhodium with one mode of 

everything but an exhaust gas cleaning catalyst of this invention. 

[0026] 

According to this exhaust gas cleaning catalyst, a catalysis by combination of OSC ability by the Seria zirconia solid 
solution of the central part, high heat resistance by zirconia of an outer skin part, and zirconia of an outer skin part and 
rhodium can be attained. 
[0027] 

The central part containing comparatively many Seria zirconia solid solutions and the 2nd metallic oxide, A method of this 
invention of manufacturing a metallic oxide particle which has an outer skin part containing especially comparatively many 
Seria or zirconia. A colloidal particle and the 2nd metallic oxide of the Seria zirconia solid solution which have an 
isoelectric point different, respectively. Provide sol which contains especially a colloidal particle of Seria or zirconia at 
least, and pH of; sol, It brings close to an isoelectric point of a colloidal particle of the Seria zirconia solid solution rather 
than an isoelectric point of a colloidal particle of the 2nd metallic oxide, It brings within the limits of the isoelectric 
point**1.0 of a colloidal particle of the Seria zirconia solid solution, a twist, especially the isoelectric point**0.5 close 
especially, Make a colloidal particle of the Seria zirconia solid solution condense, and pH of; sol. It brings close to an 
isoelectric point of a colloidal particle of the 2nd metallic oxide rather than an isoelectric point of a colloidal particle of the 
Seria zirconia solid solution, Especially, the circumference of a colloidal particle of the isoelectric point**1.0 of a colloidal 
particle of the 2nd metallic oxide and the Seria zirconia solid solution which was close brought more nearly especially 
within the limits of the isoelectric point**0.5. and was condensed is made to condense a colloidal particle of the 2nd 
metallic oxide, and it includes drying and calcinating an aggregate; Obtained. 
[0028] 

According to a method of this invention, it has the central part containing comparatively many Seria zirconia solid solutions 
and an outer skin part containing comparatively many 2nd metallic oxide, and a metallic oxide particle which the central 
part and an outer skin part become from two or more primary particles, respectively- can be obtained. 
[0029] 

A metallic oxide particle obtained by this method. With mean particle diameter below comparatively small less than 
particle diameter, for example, 10 micrometers, less than 5 micrometers, less than 1 micrometer, less than 500 nm. less 
than 200 nm, less than 100 nm. or 50 nm. It can have the structure which consists of the central part containing 
comparatively many Seria zirconia solid solutions and an outer skin part containing comparatively many 2nd metallic 
oxide. For example, when sol actually used as a raw material has the mean particle diameter which is about 5 nm, mean 
particle diameter of a metallic oxide particle compounded by a method of this invention is made to 50 nm or less. 
[0030] 

Here, terms "colloidal particle" are particles which have the metal combined with a metallic oxide or oxygen currently 
distributed in a fluid, especially water, and mean what generates a metallic oxide by removing and calcinating carrier fluid. 
Especially generally this the "colloidal particle" can obtain what is understood 1-1000 nm as what has a diameter of 1-500 
nm, for example, has a diameter below less than 100 nm or 50 nm. 
[0031] 

Here, a term "sol" means a dispersed system which makes carrier fluid which is a fluid come to distribute a colloidal 
particle, and may be mentioned as a colloidal solution. Although it is common that it is water as for carrier fluid contained 
in sol, it can also contain organic dispersion media, such as alcohol and an acetylacetone, if needed. 
[Best Mode of Carrying Out the Invention] 
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[0032] 

This invention is explained using drawing 1 and 2. Drawing 1 and 2 are the sectional views of the metallic oxide particle of 

this invention here, respectively. 

[0033] 

As shown by this drawing 1 , the metallic oxide particle of this invention is provided with the following. 

The central part 1 containing comparatively many Sena zirconia solid solutions. 

The outer skin part 2 containing comparatively many Seria or 2nd metallic oxide like zirconia. 

Here, the central part and an outer skin part may consist of two or more primary particles (1a. 2a), respectively, as 

drawing 2 shows. 

[0034] 

This metallic oxide particle can have the mean particle diameter below less than 10 micrometers, less than 5 micrometers. 

less than 1 micrometer, less than 500 nm. less than 200 nm. less than 100 nm. or 50 nm. for example. 

[0035] 

The boundary between the central part 1 and the outer skin part 2 may not necessarily be clear here, and the presentation 
may appear as a portion which is changing gradually. The boundary parts of the central part 1 and the outer skin part 2 
may be a mixture of the 1st metallic oxide and the 2nd metallic oxide, especially a solid solution. This may be 
discontinuous although it is shown by drawing 1 that the outer skin part 2 is continuation. 
[0036] 

When the central part and an outer skin part consist of two or more primary particles, respectively, these primary particles 
may correspond to the colloidal particle in the sol, when forming the metallic oxide particle of this invention from sol. and 
may not have having a clear boundary between each primary particle, either. 
[0037] 

In the metallic oxide particle of this invention, the Seria zirconia solid solution itself which has intention of obtaining by 
conventional technology is made into the central part of a metallic oxide particle, and Seria or the 2nd metallic oxide like 
zirconia is used as the outer skin part so that clearly from drawing 1 . 
[0038] 

Metallic oxides arbitrary as the 2nd metallic oxide used about this invention can be chosen, and making it expose to the 
outer skin part of the metallic oxide particle considered as a request can choose as a desirable metallic oxide. A thing 
desirable as this 2nd metallic oxide as mentioned above is Seria or zirconia. 
[0039] 

The central part including the outer skin part containing the Seria zirconia solid solution and zirconia, or Seria can contain 
the metal chosen from the group which consists of metal, for example, alkaline-earth metals, and rare earth elements 
other than cerium (Ce) and a zirconium (Zr). especially yttrium (Y). The oxide of these alkaline-earth metals and a rare 
earth element, especially yttrium has the tendency to provide the heat resistance excellent in zirconia. Seria. and/or the 
Seria zirconia solid solution. 
[0040] 

To the metallic oxide particle of this invention, the exhaust gas cleaning catalyst of this invention can support and 

manufacture the precious metals like platinum, rhodium, and palladium. 

[0041] 

Although support of the precious metals to a metallic oxide particle can be perfomned using a publicly known method 
arbitrarily, water absorption support of the solution which contains the salt and/or complex salt of the precious metals, for 
example is carried out, and the method of drying and calcinating is mentioned. The holding amounts of the precious 
metals to a metallic oxide particle may be 0.01 to 5 mass %. especially 0.1 to 2 mass % to a metallic oxide particle. 
[0042] 

It can carry out the coat of the exhaust gas cleaning catalyst of this invention to a monolith carrier, for example, the 
honeycomb made from ceramics, and itself can not only be fabricated and used for it, but can use it for it. 
[0043] 

Although the metallic oxide particle of this invention can be manufactured by arbitrary methods, it can be manufactured 

especially by the method of this invention. 

[0044] 

Below, each process of the method of this this invention is explained, 
[0045] 

[Offer of mixed sol] 
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In the method of this this invention, the sol which contains at least the colloidal particle of the colloidal particle of the Seria 
zirconia solid solution which has an isoelectric point different, respectively first, the 2nd metallic oxide especially Seria. or 
zirconia is provided. 
[0046] 

As concrete sol provided here, the substance which was able to obtain a metaled alkoxide. acetylacetonato. acetate, a 
nitrate, etc. by hydrolyzing and condensing can be mentioned, alumina sol and zirconia - sol and a titania - sol and ceria 
- sol Wke sol is a publicly known material, and can also obtain what is marketed. 
[0047] 

The sol containing the colloidal particle of the Seria zirconia solid solution can be obtained by the general method for 
obtaining the Seria zirconia solid solution. That is. hydrolysis and condensation can be made to be able to perform in the 
solution which contains eerie salt and zirconium salt, for example, this can be ripened, and the sol containing the colloidal 
particle of the Seria zirconia solid solution can be obtained. It is preferred to perform this aging with an elevated 
temperature and high voltage generally, for example, it can carry out over 72 hours at 120 ** in a resisting pressure 
container. 
[0048] 

The sol of the metallic oxide currently generally sold has an isoelectric point of the colloidal particle to contain, and pH 
which separated, the colloidal particle contained by it repels it electrostatically mutually, and he is trying to prevent 
condensation. That is, in the sol containing the colloidal particle which has an isoelectric point in the alkali side, it is 
stabilizing by making sol into acidity (acid stabilization sol). In the sol containing the colloidal particle which has an 
isoelectric point in the acidity side, it is stabilizing by making sol into alkalinity (alkali stabilization sol). 
[0049] 

The isoelectric point of this colloidal particle is not limited by the material like the oxide which constitutes particles itself, 
and can be arbitrarily set up here by the surface treatment of a colloidal particle, especially the surface treatment of the 
colloidal particle by an organic compound, etc. Therefore, the colloidal particle of the 2nd metallic oxide like the colloidal 
particle of the Seria zirconia solid solution used by the method of this invention and Seria. or zirconia can be arbitrarily 
chosen so that it may have pH suitable for this invention. For example, three or more. pH of the isoelectric point of these 
colloidal particles can choose four or more as separated five especially more neariy especially or more. 
[0050] 

Although the isoelectric point of a required colloidal particle can be obtained by arbitrary methods about operation of the 

method of this invention, it can measure, for example with electrophoresis light scattering measurement. 

[0051) 

The sol containing at least two kinds of colloidal particles which can be used by the method of this Invention can be 
obtained by mixing especially different sol, although it can obtain by arbitrary methods. The mixture ratio of these colloidal 
particles can be arbitrarily determined depending on the character of the metallic oxide particle considered as a request. 
[0052] 

Alkaline-earth metals with preferred making it contain in a metallic oxide particle and an element like rare earth can be 
contained in metal salt not only as a colloidal particle, and can make sol contain them also as a nitrate in the method of 
this invention. 
[0053] 

[Condensation of the Seria zirconia solid solution] 

pH of sol is brought close to the isoelectric point of the colloidal particle of the Seria zirconia solid solution rather than the 
isoelectric point of the colloidal particle of the 2nd metallic oxide, and the colloidal particle of the Seria zirconia solid 
solution is made to condense in the method of this this invention next. 
[0054] 

As mentioned above, the sol which can generally be obtained has an isoelectric point of a colloidal particle, and pH which 
separated, and has positive or negative charge with a large colloidal particle by it, and it is made to have precipitate 
controlled by electrostastic operation- Therefore, in the sol containing the colloidal particle of the Seria zirconia solid 
solution, and the colloidal particle of the 2nd metallic oxide. If pH of sol is fluctuated to near the isoelectric point of the 
colloidal particle of the Seria zirconia solid solution. The F-potential of the colloidal particle of this Seria zirconia solid 
solution becomes small, electric rebounding between particles becomes small, and condensation of the colloidal particle 
of the Seria zirconia solid solution is promoted by it. Here, since pH of sol is comparatively separated from the isoelectric 
point of the colloidal particle of the 2nd metallic oxide, the colloidal particle of the 2nd metallic oxide has comparatively 
large F-potential. therefore condensation of the colloidal particle of the 2nd metallic oxide is controlled. 



http://vvnAw4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?alw_u=htt^ . . 1 0/26/2009 



JP,2005-314134,A [DETAILED DESCRIPTION] 



Page 6 of 10 



[0055] 

If pH of sol is fluctuated so that the isoelectric point of the colloidal particle which you are going to make it condense may 
be passed when making a colloidal particle condense, When pH of sol passes this isoelectric point, the F-potential of this 
colloidal particle becomes zero, therefore condensation of this colloidal particle can be ensured. 
[0056] 

Regulation of pH of sol can be performed by adding arbitrary acid or alkali. For example, as acid, mineral acid, for 
example, nitric acid, chloride, etc. can be used, and an ammonia solution, sodium hydroxide, etc. can be used as alkali. 
Regulation of pH of sol can also be attained by only mixing two or more sorts of sol. 
[0057] 

The regulation of pH of this sol can add and attain acid or alkali to sol. measuring pH of sol with a pH meter. This 
measures the quantity of acid required for pH regulation, or alkali using the sol sampled beforehand, detemnines the 
quantity of the acid needed based on it for the whole sol, or alkali, and can attain it also by adding to the whole sol. 
[0058] 

[Condensation of the colloidal particle of the 2nd metallic oxide] 

pH of sol is brought close to the isoelectric point of the colloidal particle of the 2nd metallic oxide rather than the isoelectric 
point of the colloidal particle of the Sena zirconia solid solution, and the circumference of the colloidal particle of the 
condensed Seria zirconia solid solution is made to condense the colloidal particle of the 2nd metallic oxide in the method 
of this this invention next. 
[0059] 

Thus, if pH of the sol containing the colloidal particle of the condensed Seria zirconia solid solution is fluctuated to Seria or 
near the isoelectric point of the colloidal particle of the 2nd metallic oxide like zirconia. The F-potential of the colloidal 
particle of the 2nd metallic oxide becomes small, electric rebounding between particles becomes small, and condensation 
of the colloidal particle of the 2nd metallic oxide is promoted by it. Here, since pH of sol is comparatively separated from 
the isoelectric point of the colloidal particle of the Seria zirconia solid solution, condensation of the colloidal particle of the 
Seria zirconia solid solution is controlled, and the colloidal particle of the 2nd metallic oxide deposits on the circumference 
of the colloidal particle of the Seria zirconia solid solution. 
[0060] 

About regulation of pH of sol. it is the same as that of the case of condensation of the above-mentioned Seria zirconia 

solid solution. 

[0061] 

[Desiccation and calcination of an aggregate] 

By drying and calcinating the floe produced by perfonning it above, the metallic oxide particle which has the central part 
containing comparatively many Seria zirconia solid solutions and an outer skin part containing comparatively many 2nd 
metallic oxide, and the central part and an outer skin part become from two or more primary particles, respectively is 

obtained. 
[0062] ^ ■ 

This which can perform removal and desiccation of carrier fluid from sol at arbitrary methods and arbitrary temperature 
puts sol into 120 ** oven, and can attain it. Thus, the raw material which was able to obtain carrier fluid from sol by 
removing and drying can be calcinated, and a metallic oxide particle can be obtained. This calcination can be performed at 
the temperature generally used in metallic-oxide composition, for example, the temperature of 500-1 100 **. 
[0063] 

Hereafter, although this invention is further explained based on an example, this invention is not limited to these. 

[Example] 
[0064] 

The pH meter was used and measurement of pH of the sol in the following experiments was performed by immersing a pH 
meter electrode in sol directly. 
[0065] 
[Example 1] 

The central part contains comparatively many Seria zirconia solid solutions, and an outer skin part obtains the metallic 
oxide particle containing comparatively many Seria and yttrium oxide (yttria), and platinum is supported with this example 

to this. 
[0066] 

Cerium ammonium nitrate, and a oxyzirconium nitrate and dihydrate were dissolved in distilled water, as the weight ratio 
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of Serla (Ce02) and zrrconia (Zr02) was set to 60:40. and a 0.5-mol mixed water solution was obtained. In the resisting 
pressure container, this mixed solution was ripened over 72 hours at 120 **. and the sol containing the colloidal particle of 
the Seria zirconia solid solution was obtained. 
[0067] 

Then, the add stabilization sol containing the colloidal particle (isoelectric point pH8.2) of this Seria zirconia solid solution, 
alkali stabilization ceria - sol (isoelectric point pH4.0) and alkali stabilization yttria (Y2O3) sol are mixed, and it was made 
for the weight ratio of Seria, the Seria zirconia solid solution, and yttria to be set to 58:38:4 Agitating, ammonia (NH3) 
solution was dropped at this mixed sol, pH was set to ten, and the Seria zirconia solid solution was made to condense. 
Then, agitating, nitric acid (HNO3) solution was dropped at this mixed sol, pH was set to 3.0, and Seria and yttria were 
made to condense. The dry matter obtained by drying this solution over 24 hours at 120 ** was calcinated over 5 hours at 
700 **. and the metallic oxide particle was obtained. 
[0068] 

Thus, make the obtained metallic oxide particle into weight, and 6 times as much distilled water was made to distribute it, 
and as platinum became 1.0 % of the weight to the metallic oxide particle, it added the dinitrodiammine platinum solution, 
and it agitated over 1 hour. Moisture was dried at 120 more ** and it calcinated over 2 hours at 500 **. The acquired 
catalyst was fabricated to the pellet type of 1 mm square, and it used for the quality assessment. 

[0069] 
[Example 2] 

The central part contains comparatively many Seria zirconia solid solutions, and an outer skin part obtains the metallic 
oxide particle containing comparatively many zirconia and yttrias, and riiodium is supported with this example to this. 
[0070J 

The sol which contains the colloidal particle of the Seria zirconia solid solution like an example was obtained. 
[0071] 

Then, the acid stabilization sol containing the colloidal particle (isoelectric point pH8.2) of this Seria zirconia solid solution, 
alkali stabilized zirconia sol (isoelectric point pH3.5) and alkali stabilization yttria - sol is mixed and it was made for the 
weight ratio of zirconia. the Seria zirconia solid solution, and yttria to be set to 58:38:4 Agitating, the aqueous ammonia 
solution was dropped at this mixed sol, pH was set to ten, and the Seria zirconia solid solution was made to condense. 
Then, agitating, the nitric acid solution was dropped at this mixed sol. pH was set to 3.0. and zirconia and yttria were made 
to condense. The dry matter obtained by drying this solution over 24 hours at 120 ** was calcinated over 5 hours at 700 **, 
and the metallic oxide particle was obtained. 
[0072] 

Thus, make the obtained metallic oxide particle into weight, and 6 times as much distilled water was made to distribute it. 
and as rtiodium became 0.5 % of the weight to the metallic oxide particle, it added the nitric acid rhodium solution, and it 
agitated over 1 hour. Moisture was dried at 120 more ** and it calcinated over 2 hours at 500 **. The acquired catalyst was 
fabricated to the pellet type of 1 mm square, and it used for the quality assessment. 
[0073] 

[Comparative example 1] 

Platinum is supported with this example to the zirconia powder which added yttria. 
[0074] 

To the zirconia powder (yttria content is 3 % of the weight) which added yttria. platinum was supported like Example 1. 
The acquired catalyst was fabricated to the pellet type of 1 mm square, and it used for the quality assessment. 
[0075] 

[Comparative example 2] 

Rhodium is supported with this example to zirconia powder. 
[0076] 

To zirconia powder, rhodium was supported like Example 2. The acquired catalyst was fabricated to the pellet type of 1 

mm square, and it used for the quality assessment. 

[0077] 

[Comparative example 3] 

Platinum is supported with this example to ceria powder. 
[0078] 

To ceria powder, platinum was supported like Example 1 . The acquired catalyst was fabricated to the pellet type of 1 mm 
square, and it used for the quality assessment. 
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[0079] 

(Comparative example 4] 

Rhodium is supported with this example to cerla powder. 
[0080] 

To ceria powder, rhodium was supported like Example 2. The acquired catalyst was fabricated to the pellet type of 1 mm 

square, and it used for the quality assessment. 

[0081] 

[Comparative example 5] 

The metallic oxide particle which consists of a Seria zirconia yttria solid solution is obtained, and platinum is supported 

with this example to this. 

[0082] 

In addition, it agitated and cerium ammonium nitrate, oxyzirconium nitrate dihydrate. and nitric acid yttrium were dissolved 
in distilled water so that the weight ratio of Seria. zirconia. and yttria might be set to 58:38:4. Agitating, the aqueous 
ammonia solution was dropped at this solution. pH was set to nine, and the precipitate was produced. This solution was 
dried and calcinated like Example 1 . and the metallic oxide particle was obtained. 
[0083] 

Thus, the obtained metallic oxide particle was made to support platinum like Example 1. The acquired catalyst was 

fabricated to the pellet type of 1 mm square, and it used for the quality assessment. 

[0084] 

[Comparative example 6] 

The metallic oxide particle which consists of a Seria zirconia yttria solid solution is obtained, and rhodium is supported with 

this example to this. 
[0085] 

The metallic oxide particle which consists of a Seria zirconia yttria solid solution like the comparative example 5 was 
obtained. This metallic oxide particle was made to support rhodium like Example 2. The acquired catalyst was fabricated 
to the pellet type of 1 mm square, and it used for the quality assessment. 
[0086] 

[Comparative example 7] 

The central part contains comparatively many zirconia. and an outer skin part obtains the metallic oxide particle containing 

comparatively many Seria and yttrias. and platinum is supported with this example to this. 

[0087] 

acid stabilized zirconia sol (isoelectric point pH8.5) and alkaline stabilization ceria - sol (isoelectric point pH3.5) and alkali 
stabilization yttria (Y2O3) sol are mixed, and it was made for the weight ratio of Seria. zirconia. and yttria to be set to 
58:38:4 Agitating, the aqueous ammonia solution was dropped at this mixed sol, pH was set to ten, and zirconia was 
made to condense. Then, agitating, the nitric acid solution was dropped at this mixed sol. pH was set to 3.0. and Seria and 
yttria were made to condense. This solution was dried and calcinated like Example 1. and the metallic oxide particle was 

obtained. 

[0088] 

Thus, the obtained metallic oxide particle was made to support platinum like Example 1. The acquired catalyst was 

fabricated to the pellet type of 1 mm square, and it used for the quality assessment. 

[0089] 

[Catalyst performance evaluation] 

Rich gas and lean gas of the presentation of Table 1 were changed for every minute, and durability was performed over 5 
hours at 1,000 **. Temperature up of these gases was carried out to the catalyst which performed durability, changing rich 
gas and lean gas of a presentation of Table 1 at 1 Hz. and the temperature (HC-T50) from which the purifying rate of HC 
(hydrocarbon) will be 50% was investigated. CO (2%) and O2 (1%) were changed at intervals of 1 minute, and OSC ability 
(oxygen storage capacity) (02mmol / carrier - g) was computed from the CO2 yield when circulating CO. Specific surface 
area (SSA) was measured using the BET one point method for BET method. It asked for the platinum particle diameter of 
these catalysts with CO pulse adsorption process in -80 **. The obtained result Is shown in Table 2. 

[0090] 
[Table 1] 



http://ww4.ipdlanpit.go.jp/cgi-bin/tran_web_cgi_ejje?a1w_u=h 10/26/2009 



JP,2005-314134,A [DETAILED DESCRIPTION] 



Page 9 of 10 







CO2 


NO 


CO 


C3 Hj 


H2 


Oz 


HjO 




(%) 


(%) 


(ppm) 


(%) 


(ppmC) 


(%) 


(%) 


(%) 


'J =5- -iiTs. 




10 


2200 


2. 80 


2500 


0. 27 


0. 77 


10 


'J— >:tfx 




10 


2200 


0. 81 


2500 


0 


1.7 


10 



[0091] 
[Table 2] 
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[0092] 

It has activity low [ the catalyst of Examples 1 and 2 ] HC-T50 temperature as compared with the catalyst of the . 
comparative examples 1-7 which have the same precious metals namely, comparatively high also at low temperature so 
that clearly from Table 2. In the catalyst of Examples 1 and 2 of this invention, it has the large OSC ability by the Seria 
zirconia solid solution in spite of existence of Seria of an outer skin part as It is a measurement result of :OSC ability 
considered that this originates in the profits of following this inventions and is shown. In the catalyst of Examples 1 and 2 
of this invention, large specific surface area as shown by the Seria zirconia solid solution or the carrier (the comparative 
examples 1 and 2. and 5-7) of zirconia is maintained as it is a measurement result of specific surface area and is shown. 
When Seria mainly exists in an outer skin part, with the catalyst of Example 1 of this invention, the twist has also 
prevented sintering of platinum good by the Seria zirconia solid solution (comparative example 5). as shown by Pt particle 
diameter. It has HC-T50 temperature also with a low twist by the Cellier zirconia solid solution (comparative example 6) 
which has the good catalyst performance by the rhodium supported by zirconia, therefore is supporting rhodium with the 

catalyst of Example 2. 

[Brief Description of the Drawings] 

[0093] 

[Drawing 1]lt is a sectional view showing one mode of the metallic oxide particle of this invention. 
fP rawing 21 It is a sectional view showing other modes of the metallic oxide particle of this invention. 
[Description of Notations] 
[0094] 

1 — Central part 
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1a - Primary particles which constitute the central part 
2 - Outer skin part 

2a - Primary particles which constitute an outer skin part 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0093] 

[Drawing 1] it is a sectional view showing one mode of the metallic oxide particle of this invention. 
[Drawing 2]lt is a sectional view showing other modes of the metallic oxide particle of this invention. 



[Translation done.] 
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DRAWINGS 



[Drawing 11 




[Drawing 2] 




[Translation done.] 
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1 : :^fXiffijS 









NO 


CO 


C3 Hg 


H2 




HjO 




(%) 


(%) 


(ppm) 


(%) 


(ppmC) 


(%) 


(%) 


(%) 






10 


2200 


2.80 


2500 


0. 27 


0. 77 


10 


ij— 




10 


2200 


0.81 


2500 


0 


1.7 


10 



[0091] 



m. 2 : iooo°c u 'V 'J — >iK^^a>flfiJ«l±tE 









HC-T50 (**C) 


OSCJK! 


SSA[m2/g] 


Ptia^-g[nni] 


mmm} 


nj£SB(Ce, Y)0, -43'C>SP(Ce. Zr)0, 


Pt 


238 


0. 42 


28 


7 




n&S5(Zr. Y)0,-*iOS5{Ce, Zr)02 


Rh 


256 


0. 38 


27 






(Zr, Y)0, 


Pt 


294 


0. 00 


23 


18 




ZrOj 


Rh 


276 


0. 00 


28 




ttWLm3 


CeOj 


Pt 


302 


0. 02 


12 


23 




CeO^ 


Rh 


354 


0. 05 


9 






(Ce, Zr, Y)0, 


Pt 


272 


0.31 


27 


16 




(Ce, Zr, Y)0, 


Rh 


351 


0. 29 


27 






5l^£EgP(Ce, Y)0,-*'OSPZr02 


Pt 


251 


0. 30 


26 


12 



•^OSC^i^ : 0, 



[0092] 



( 12) 



#IH2(X)5-314134 (P2005-314B4A) 



•fe'Jr->'Vl^r7::iTlimtcJ:.6::«c#»'^OSCtlS-*-tl.. it«ffi«<^ai^m 
ilT V •>!)<}: 9 tc, *^BJi?)ll5SCTlS.Z/2cr)MjS5T'{±, -fe 'J T-i^'/Wn - ril?t* 
Xiii'Vl.nJ^Ti^ffl^j (Jt^fiajl, 2&t^5~7) T'S^SitS J: 3^:*c#v>ifc^E«S:lt 

[00933 
[00943 

1- 4"i:^SB 

2- "J'|-^gP 

2 a --?f.^g|55:«^-r.& V<!m.=f- 



[HI] 




[1123 




1a 



(13) !Rr^005-314134 (P2005-314134A) 



(72) ^BJ^ EM 

F:^-A(##) 3G091 ABOl AB03 BAOl BA07 BAH BA15 BA19 BA39 GAOl GA06 

GB03W GB04W GB05U GB06W GBIOW 
4D048 AA06 AA13 AA18 ABOl AB02 AB05 BAOIY BA02Y BA08X BA18X 

BA18Y BA19X BA30X BA31Y BA32Y BA33X BA34Y BA41X BA42X BBOl 

BB02 BB16 EA04 
4G048 AA03 AB02 AC08 AD03 AE07 

4G0e9 AAOl AA03 AA08 BA05A BA05B BB06A BB06B BC08A BC32A BC33A 

BC43A BC43B BC69A BC71A BC71B BC75A BC75B C:A02 CA03 CA09 
EA02Y EC28 FAOl FA02 FB09 FB14 
4G169 AAOl AA03 AA08 BA05A BA05B BB06A BB06B BC08A BG2A BC33A 
BC43A BC43B BC69A BC71A BC71B BC75A BC75B CA02 CA03 CA09 
EA02Y EC28 FAOl FA02 FB09 FB14 



